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(54) YCTPOilCTBO AJ1H PA3BAJIMJOBKM TPYE 

(57) Abstract: 

M3o6pereHHe npejjHa3Ha*ieH0 jyin pa3BajibupHKM nepeKpbiBaTeneH ro npo$HnbHbtx Tpy6, ycTaHaaraiBaeMbix 
b CKBajKmiax, o6ecneunBaex noBtnneHMe Ha^ejEnocTM b pa6oTe ycrpoHcrea. Cynnrocrb n3o6pereHHH: 
ycTpoHcTBo co^epmux Kopnyc c u;euTpa/ibHi>D4 Kauanoxi u yrjiytmeHUfnui Ha HapyxHOfi noBepxHOcru. b 
Koropbtx c noMombio Hamioinibix no oTHomemno k och Kopnyca ocax ycraHOBJieabi pojmKu, npu 3T0M 
yrjiyojieHna BbinojiHeubi b Eraje npoAOJibHbix uranaH^pmecKHX CBepneHiriS (KauauoK) b Kopxryce Tax, hto 
6ojibmaH uacTb dokoboR noBepxHocm dgjihkob oxBa^ena creHKaMM cBepjieHHfl (naiiaBOK), a och pojtmkob 
orhumh KOHuaMM jkcctko is pa3?>eMHo aaKpenneHtJ b Kopnyce, a jjpyrne mx kohuu CHa6?Kemj xBocTOBMKaMH, 
pa3Men;eHHbiMH b cBepneHKHX (KaHaBKax); Kpowfe topo, Bbicrynaiomwe W3 CBepjieHKft (KaHaeoK) noBepxHOcni 

XBOCTOBHKOB o6pa3VX)T C He 3aTpOHyTOM CBepJieHHHMH (KaHamaMH) nOBepXHOCTblO HJtuuiejibHoro KOHUa 

Kopnyca o6nryio Komraecxyio nooepxHocTb, Ha kotodoh Bbmo/iHeHa HHiraenhHaH pe3b6a; nenecoo6pa3HO Ha 
pe3b6y HaaraqHDaTb <J>nKcaxop xboctobmkob b ceepneHHHX (KaHaBKax) b araje Bryjnui. 1 c. 2 3.n.$-Jibi f 4 hji. 



Description |OnHcamie n3o6pereira»|: 

^^L^roaHM* ycxp^cTT«3 npcxjun^x rpy6 npn hx ycraHOBKe a cKea^ax. 

M3BecrH0 ycrpoftcTBo ahh paaBanbHOBKH T P y6 b cKBaxHHax. aanoMa^ee Kopnyc c uonpanbH^ 

C B HMX HaKJIOHHO OTHOCHTejIbHO OCH KOpnyCa pOJIHK3MH ,11. 

^ ycxpoaoTBO H^oeraT^HO P a6o^cnooo6,K> H3-3a 6 blCT poro «3Hoca noBepxHocxeii ponHKOB h KaHaaoK. B 
KOTOpbtxoHH paaMemeHb.. BcneMCTBMe hx BoaHMHoro HCTHpaHHH np« paoore ycrpoHCTBa. 

Kpoue Toro, Bwnom.eHHe KaHaBOK co cropom, coeRMHeHHH KOH^ecKo* «acr* Kopnyca c ^W^^om 
i^JTh HeM onacHoe c tomkh speraw ero npoMHOcru cenenMe, Koropoe BocnpHHHwacr Han6oJibni™ 
I^T™ ™«ele pe^oB P a6ox bI ycrpo^Ba c no^n,™ 
hS^^L. hco6xoammi.iv™ npH paaBan^oBb.Bam™ xoncTocxeHHBix npo^HH^x xpyo. 
HaH6anee 6jih3K2m r H 3o6pe-raraK> no •rexHuuecKoft cympocTH hbjihctch ycrpoiicTBO flnn paaBanbUOBKH 

^S^r; , ^n^iJZU. Pohhkh, ycraHOBneHH^e «a HaicnoHHbtx no orHotneHH* « och Kopnyca 
ochx c sasopow Meatfly hx noBepxHOCTbio h cTCHKaMH yrny&ieHHft 12|. 

OchobhisIM HWOcraTKOM stopo yerpoftcrBa hb/ihctch xaK« HH3Ka« npoMHOCTB ero Kopnyca 

Ha^ZeHKH or nep**epHH k uen-rpy Kopnyca, PW om. Habere npe^max,^ pa«Hyc 

pOJIHKOB. 

Kpoue Toro, b cnywae nonoMKH och KaK0PO-jm6o H3 pohhkob B03HHKaeT -ap^ c^HH. CBH3aHHaH c 
3aIcrniHHBaHHeM ycrpoftcTBa b cKBaxHHC BcneflCTBMe BbtnafleHHH och h ponnKa no Kopnyca. 
Emc ojjhhm ue A oeraxKOM .oBecTHoro ycrpoEcTBa HBHaerc* to. «rro b cnyMac H3Hoca ponton hx hci^h 
aaMeHHTb kodwmm. nocKonwy hx och aaKpenneHM b Kopnyce HepasteMHO. 

y Ka3aHHMe H^ocra^H «e nKnnflxrr ncnojitooBaTB H3Beemoe ycrpoHCTBO «nH P^'^«™ 
^^Hr^™ xpy6 b csBaMHHax, npn Koropov. Heo6xo«HM0 np— 6*™ ocee^x 
Harpy30K n Kpyrnmero MOMeHTa. 

Uenb H3o6pereHHH - noBBnueHHe h^octh ycrpoHCTBa 3a CMex ^™ 
nUoTBpaE^BunaAeHHH pa6o^x aneMeHTOB H3 Kopnyca b cnyMae hx noaoMKH h ooecne^eHHn 

B03MOJKHOCTH hx 3aMeHbi nocjie H3H0Ca. 

SZob oxBa^ena creHKaMH *thx cBepjieHHH (KaHaBOK), a och P<uihkob oflHHMH cbohmh ^°^a^ pa3^H0 
o6my» KorawecKyio noeepxHOCTb, na KoropoR BtmonHeHa nunnenbHaH pe3bOa. 

MeM y MCKjnouaK)TCH aeaprai, CBfraaHHwe c otmm; - o6ecneueHHH bobmoxhoctm saMenw ^ 
cnyMae hx M3Hoca vam nanoMxw. 

flpyrHM ornnuHeM onH Cb ,BaeMorx> yerpoiiCTBa HRjiHeroi to. uto xboctobhhh coeflHHeH« c ochmm ponHKOB 

7KCCTKO. 

noaBonner AonommrenBHo ynpoMHHTB xopnyc ycrpoHCTBa 3 a CMer yvvwv^ 
onacHbix ceMeHHHX na cyMMy nnomaflen nonepeMH** ceweHHH c XBOcroBHKaMH. t.k. npn TaKo* HcnonHeHHM 
ycTpoflcTBa ohh pa6oraioT c KopnycoM KaK o^ho uenoe. 

U enecoo6pa3Ho TaK»e. ycrpo^crBO 6«no c«6«eH0 ^HKcaTopoM xboctobhkob occh b cBepjieHHHx 



(KaHaBKax), Bt>tnanneiira»rM, nanpHwep. b Bune mry/raw, nanmweHHOM Ha HHiuiejibHbin kohch Kopnyca w 
npHcnocodneHHoii n/m coennHeHHH co CKBajKMHHbiM o6opyAOBaioieM. 

3to noBbnnaeT jsecTKOCTb coeflHHeHHH xboctobhkob c KopnycoM ycrpoHCTBa. 

Ha <J)ht. 1 noKa3aHo ycTpoHcreo. ycrraHoaaeHHoe c npo^MjibHOH pa3BarLbUOBweaeMOM rpy6c; Ha (Jjmt. 2 - 
ceqeHwe A- A Ha 4>wr. 1 ycTpowcTBa me CKBawirabi; Ha <J>nr. 3 w 4 - ceuemie B-E w B-B (cooTBeTCToeHHo) 
Ha 4>wr. 1, roe H3o6pajKeno nojioMeHHe npo^wibHOM Tpy6bi b oocanHOM kojiohhc no m nocne 
pa3BaabupBbi BaHUH. 

ycrpowcTBO n/in paaBajibnoraui Tpy6 (<J>ht\ 1) co/jepTKMT Kopnyc 1 c neHTpajihHBiM KaHanow 2, My(J)TOBb£M 3 m 
HHnnenbHbiM 4 KonuaMM c pe3b6aun 5 h 6 coorBercTBeHHo h/ih coejpmeHMH co cKBaxHHHbw 
o6opynpBaHHeM. Memny My<frTOBWM 3 h Hrame/ibHfaiM 4 KonnaMH HMeercH y^acroK c kohhmcckoh 
noBcpxHOCThio 7, b cTeHKe KOToporo, a TaKJKe b rarnnejiMOM KOHne 4 Kopnyca 1 BbmojmeHbi yrnyfrnemsi 8 b 
sane HMJiHHjnjHuecKHx npoflontHbix CBepjieHMH (KaHaooK) (<j)Hr. 1, 2). npoH3BeAeHHbix co cropoHbi BepnraHbi 
Konyca, o6pa3yioinero KOHMMecKyio noeepxHOCTb 7, c bwxoaom MacTH hx noBepxHocTM 3a npeflenbi ctchkh 
Kopnyca. B yKa3aHHi>ix ceepjieimnx (KanaBKax) pa3MeineHbi jkcctko coc^HHCHHwe Memny co6oh xboctobhkh 
10 h och 11 c ycTanoaneHHbiMH Ha hhx kohmmcckhmm pojiHKaMH 12 c 3a3opaMH 13 Mem^y hx 6okoboh 
noBepxHOCTbio h CTeHKaMM yrjiydnenwM 8. ripw 3tom APyrne KOHUbi ocew 11 »ecTKo h paa^ewHo 3aKperuieHbi 
b Kopnyce 1 c noMomtio onopHbix BrynoK 14 h nrrM^rroB 15, a mmneJibHan pe3b6a 6 BbtnojmeHa na 
noBepxHOCTH , o6pa30BaHHOH He 3aTpoHyroH cBepneHHHMH (KaHaBKaMH) 9 noeepxHOCTbio HMnnenbHoro KOHua 
4 Kopnyca 1 n Hapymnon noBepxnocrbio xboctobhkob 10, Bbicrynaiomen 3a npe^enbi CBepneHHft (KanasoK) 9. 

JJjih o6ecneMeHWH 6anbmeM kcctkocth coe^MHemfM xboctobhkob 10 c KopnycoM 1 ycrpoHCTBO cHa6meHO 
4«KcaTopoM xboctobhkob 10 b CBepjieHHHX (KanaBKax) 9, BbmonHeaHbiM b ehac BrynKH 16, HaBinnieHHOH Ha 
HHnnejibHbiH KOHen 4 Kopnyca u KMeiomeH npyryio pe3b6y 17 n/iH coeAHHemiH ycrpoacTBa co cKBa«HHHbiM 
o6opyAOBaHMeM. pacnojiomeHHbiM HHxe ero (He noKa3aHo). 

Pa6ora ycrpoHCTBa noHCHHercH Ha npHMepe pa3BanbU0BKH npo^nnbHjbtx Tpy6 npn jooojihuhh hmh 30Hbi 
HapymeHHH repMeTHWHocTH oocannoH KonoHHbi 18 ($ht. 1, 3, 4) CKBaxHHbi. 

npo<J)HnbHi>re Tpy6bi 19 cnycKaiOT BHyTpb o6caflHow kojiohhw 18, b HHTepBan hsojihuhh h pacranpHioT jjp 
nproKaTHH hx creHOK k CTeHKe o6caflHOH kojiohhu 18 (<J>hi\ 1, 2, 3) co3AanneM BHyrpeHHero 
rHApaanHMecKoro ^aBneHMH. 3areM c noMombio pe3b6bi 5 My^TOBoro Koiuj.a 3 Kopnyca 1 ycrpoMCTBo 
npncoeAHHHiDT k kojiohhc 6ypwibHbDC Tpy6 (He noKa3aHa) h cnycKaiOT b CKBaKHHy. no AOcrraKeHHH 
ycrpoacTBOM sepxHero Kom^a npo^HJibHbix Tpy6 19 KOJiOHHy Tpy6 HauHHaioT Bpan;aTb npn oflHOBpeMeHHOM 
co3AaHHH oceBott Harpy3KM m npoMbiBXH noJiocTH Tpytf m ycrpoftCTBa uepe3 ueHTpanbHbiH Kanaji 2 Kopnyca 1 
saKa^KOM 1 KHflKocTH. B pe3yjibTaTe aToro HeAOJKaTbie AaBJieHHeM y^iacTKH 20 (4»ht. 3) npo4>HjibHbtx Tpy6 
19 BbmpaBJiHioTCH no nnoTHoro h repMeTHUHoro npumaTMH Ecew HapyxHoft noBepxHocrw rnxxJjHJibHbix rpy6 
19 k BHyTpeHHeii noBepxHOCTH o6caAHbix Tpy6 18 ((fur. 4). 

Flo OKOHWaHKH pa3Ba/I bUpBbl B3HHH KOJiOHHy 6ypHJIbHbIX Tpy6 C yCTpOHCTBOM nonHHMaiOT H3 CKBaatHHbl. 

OraicaHHbie ycoBepraeHCTBOBaHHH ycrpoHCTBa no3B0JiHK>T, Hcnojib3yH npeHMyiuecTBa pojraKOBbix 
pa3BaribAeBaTenew no cpaBHeHxno c raapoine^HbiMH, npHMeHHTb ero nnn pa3BaribupBbiBaHHH 
TOJiCTocTeHHbix npo4>KJibHbix Tpy6, rpfi Heo6xonHMO BbiAepHnroaTb 6onbimie Harpy3KH. 

Mctowikh HH(J)opMauHH 1. ABTopcKoe CBinjCTejibCTBO CCCP N 371340, E 21 B 29/00, 1973. 

2. MoraHecHH K.B. CnyrHHK oypoBHKa. (CnpaBouHHK). - M.: He^pa. 1986. c. 85, pnc. 4.19. 
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Claims (Oopuyjia n3o6perenim]: 



1 YcrpoiicTDO /yiH paaBa/ituoBKii Tpy6, BKJHO^aion;e€ Kopnyc c ueirrpanfaHfaiM KaaajioM, My^TOBbiM w 
HuniienbHbiM KOHuaMM c pe3b6aMM a™ coeAWHeHMH co cKBamrafflbiM o6op W oBaHMeM m yrjTy6neHKHMH b 
creHKe, b KOTopwx pa3MemeHbi pojiraoi, ycraHOBneHHbie Ha HaKJiOHHWX no oxHomerono k och Kopnyca ochx c 
saaopoM Mearor hx Gokoboh noDepxHOCTbio u cTCHKaMM yrjiyfrieHHH, orjuraaio^eecH xeM, hto yrjiyfrieHMH 
/uin pa3MemennH porotKOB Bbmajmeitbr b B*me npoflOJibHbix i^uniHflpjraecKHX CBepjierom wth KanaBOK b 
ereHKe Kopnyca xaK, *rro 6anwnan Macrb ookoboh noeepxHOCTM poJiHKOB oxeaMeHa creHKaxoi otmx 
CBepneHMfl mjim KaHasoK, a ocw poraiKOB oahkmm cbohmm KOHuaMH paai^MHO 3aKperuieHbi b Kopnyce, a 
flpyrwe hx kohum CHa6«€Hbi xBOcroBHKaMH. pa3Men*eHHbiMW B ujuiHHflpKMecKHx ceepjicHHHx hjim KaHaBKax 
m o6pa3yiomjiMW c He oaTpoHyroM hmh noBepxHocrbio HiaraeJibHoro KOHUa Kopnyca ofrnyio KororaecKyw 
noaepxHocTb, Ha Koropoii BbmojiHeHa HHnnejibHan pe3b6a. 

2. YcTpottcTBO no n.l, oxjnroawnjeec* tcm. uto xboctobhkh coejnmeHW c ochmh pojniKOB jkcctko. 

3. YcrpoHCTBo no n.l vum 2, OTjiM^aK>ineecH TeM, hto oho CHa6meH0 <J>HKcaTopoM xboctobkkob ocen b 
CBepjieHHHX hot KaHaBKax, HbmojiHeHHbiM b awne BrynKM. HaBHHxieHHOH na HMnnenbHbiH koh«; Kopnyca m 
npucnoco6jieHHOM pjm coejnmeHHH co cKBaKHHHWM ooopynoBaHMeM. 



Drawing(s) IMepremiil: 
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Description: 

This invention is in the area of drilling and major repair operations of drill holes and is 
intended more specifically for the expansion of the end of devices made of profiled tubes 
during the installation of such devices in the wells. 

There is a known device for the installation of pipes in the wells by means of expanding 
their ends, which includes a body with a central channel and thread for attaching to the 
well equipment. The body consists of connected cylindrical and conical parts, the last of 
which has cylindrical grooves that house rollers inclined in reference to the axis of the 
body[l]. 

This device is insufficiently productive due to the fast wear and tear of the surfaces of the 
rollers and the grooves where the rollers are housed as a result of the friction between 
them during the operation of the device. 

In addition, the execution of the grooves on the side of connection between the conical 
and cylindrical parts of the body forms in the body a section that is dangerous with 
respect to its strength. This section has the highest torque, which excludes the possibility 
for modes of operation under increased loads, which are necessary for the installation of 
thick-walled profiled tubes. 

Closest to the invention with respect to its technical merit is the device for the installation 
of tubes in wells (calibrator) by means of expansion of the tubes' end, which consists of a 
body with a central channel and sleeve and nipple ends with thread for connection with 
the well equipment and has a conical part with recesses housing rollers placed on axes 
inclined in reference to the axis of the body with a clearance between the surface of the 
rollers and the walls of the recesses [2]. 

Main deficiency of this device is also the low durability of its body due to the weakening 
of the cross section of its conical part by the recesses for the rollers, which are executed 
in radial direction from the periphery to the center of the body with a radius that 
substantially exceeds the radius of the rollers. 

In addition, in the event of a break of the axis of any of the rollers, there is an emergency 
situation related to the wedging of the device in the well as a result of the falling of the 
axis and of the roller out of the body. 

Another deficiency of the known device is the fact that, if the rollers are worn out, they 
cannot be replaced with new rollers because their axes are permanently anchored into the 
body. 



The above deficiencies do not permit the use of the known device for the installation of 
thick-walled profiled tubes in wells, where the application of great axis forces and torque 
are necessary. 

The purpose of the invention is to increase the reliability of the device by increasing the 
strength of its body, by prevention of falling of operating elements from the body in the 
event that they break and by ensuring the possibility for the replacement of such elements 
after they are worn out. 

This is achieved by the following: according to the invention, in the described device for 
the installation of tubes by means of expansion of their end, which consists of a body 
with a central channel and sleeve and nipple ends with thread for connection with the 
well equipment and recesses in the wall housing rollers placed on axes inclined in 
reference to the axis of the body with clearances between the side surfaces of the rollers 
and the walls of the recesses, the recesses for the housing of the rollers are executed in 
the shape of longitudinal cylindrical drills (grooves) in the wall of the body so as the 
major part of the side surface of the rollers is enclosed by the walls of these drills 
(grooves) and the axes of the rollers are anchored in the body only by their end so as to 
be able to be detached, while the other ends of the rollers are equipped with stems housed 
in the cylindrical drills (grooves) and forming with the surface of the body's nipple end 
that they do not touch joint conical surface with nipple thread. 

The above differences allow for the increase in the reliability of operation of the device 
without changing its minimal outer diameter for this standard size and this is achieved by 
means of the following: - increase in the thickness of the wall of the body in its most 
dangerous section as a result of which the strength of the body is improved; - prevention 
of the falling of axes and rollers from the recesses of the body in the event that they 
break, as a result of which emergency situations related to such instances are prevented; - 
ensuring the possibility for replacement of the rollers and axes in the event that they wear 
out or break. 

Another distinction of the device described here is in the fact that the stems are firmly 
connected to the rollers' axes. 

This allows for additional strengthening of the body of the device by means of increasing 
the thickness of its walls in the dangerous sections by the sum of the surfaces of the cross 
sections with the stems since, in this execution, the stems operate with the body as a 
whole. 

It is also appropriate to equip the device with a lock of the stem axes in the drills 
(grooves), which is executed, for example, in the form of a bushing screwed into the 
nipple end of the body and adapted for connection with the well equipment. 

This increases the firmness of the connection between the stems and the body of the 
device. 



Figure 1 shows a device installed on a profiled tube that is to be rolled; Figure 2 shows 
section A-A on Fig. 1 of the device outside of the well; Figures 3 and 4 show section B-B 
and C-C (respectively) on Fig. 1, which depicts the position of the profiled tube in the 
casing string before and after the installation through expansion. 

The device (Figure 1) for installation of tubes through expansion of their ends consists of 
body, 1, with a central channel, 2, sleeve, 3, and nipple, 4, ends with threads, 5 and 6, 
respectively, for connection with well equipment; between the sleeve, 3, and the 
nipple, 4, ends, there is an area with conical surface, 7, in the wall of which, as well as in 
the nipple, 4, end of the body, 1, there are recesses, 8, in the form of cylindrical 
longitudinal drills (grooves) (Figures 1 and 2) made from the top of the cone forming the 
conical surface, 7, a portion of whose surface reaches beyond the wall of the body. The 
above drills (grooves) house firmly connected with one another stems, 10, and axes, 11, 
with conical rollers, 12, with clearances, 13, between their side surface and the walls of 
the recesses, 8. Here, the other ends of the axes, 11, and firmly fixed into the body, 1, 
with the possibility of being detached, by support bushings, 14, and pins, 15, and the 
nipple thread, 6, is executed on the surface formed by the surface, 9, of the nipple end, 4, 
and the body, 1, that is not covered by drills (grooves) and the outer surface of the 
stems, 10, reaching beyond the drills (grooves), 9. 

For the purpose of ensuring firmer connections of the stems, 10, with the body, 1, the 
device is equipped with a lock of the stems, 10, in the drills (grooves), 9, executed in the 
form of a bushing, 16, screwed on the nipple end, 4, of the body and having different 
thread, 17, for connection with the well equipment located below (not shown). 

The operation of the device is explained with an example of the installation of profiled 
tubes through expansion when the tubes are used for insulation of zones of disturbance of 
the air tightness of a casing string, 18, (Figures 1,3, and 4) of a well. 

The profiled tubes, 19, are lowered into the casing string, 18, in the insulation interval 
and are expanded until their walls are pressed against the wall of the casing string, 18 
(Figures 1, 2, and 3) by means of the creation of internal hydraulic pressure. Then, using 
the thread, 5, of the sleeve end, 3, of the body, 1, the device is connected to the string of 
drilling tubes (not shown) and is lowered into the well. After the device reaches the top 
end of the profiled tubes, 19, the string of tubes is rotated while creating axis force and 
washing the cavities of the tubes and of the device through the central channel, 2, of the 
body, 1, by the injection, 1, of fluid. As a result, the areas of the profiled tubes, 19, that 
are not sufficiently pressed by the pressure, 20 (Figure 3), are straightened until the entire 
outer surface of the profiled tubes, 19, is snugly and tightly pressed against the inner 
surface of the casing strings, 18 (Figure 4). 

After the completion of the installation through expansion, the string of drilling tubes and 
the device are lifted out of the well. 

The described improvements of the device allow for the application of the device for the 
installation through expansion of thick-walled profiled tubes, where greater strain has to 



be sustained, with the use the advantages of roller equipment for installation of tubes 
through expansion of their ends as compared to the use of cutters. 

References: 

1. USSR Copyright Certificate No. 371340, E 21 V 29/00, 1973. 

2. Ioganesian, K. V., Sputnik burovika (Spravochnik) [Driller's Companion (Handbook)], 
Moscow: Nedra, 1986, p. 85, Fig. 4.19. 

Claims: 

1 . Device for the installation of pipes by means of expansion of their end, which includes 
a body with a central channel, sleeve and nipple ends with thread for connection with the 
well equipment and recesses in the wall, which houses rollers placed on axes inclined in 
reference to the axis of the body, with a clearance between the rollers' side surface and 
the walls of the recesses, which is characterized by the fact that the recesses for housing 
the rollers are executed in the form of longitudinal cylindrical drills or grooves in the wall 
of the body so as to enclose the major portion of the side surface of the rollers by the 
walls of these drills or grooves and the axes of the rollers are fastened to the body only by 
their ends and can be detached, while their other ends are equipped with stems housed in 
the cylindrical drills or grooves and forming with the surface untouched by them and with 
the surface of the nipple end of the body one joint conic surface which has nipple thread. 

2. Device under Item 1, characterized by the fact that the stems are firmly connected to 
the axes of the rollers. 

3. Devices under Item 1 or 2, characterized by the fact that it is equipped with a lock of 
the axes stems into the drills or grooves, which is executed in the form of a bushing 
screwed onto the nipple end of the body and adapted for connection with the well 
equipment. 

Drawings: 

[see original for drawings] 
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